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(57) Abstract 

PURPOSE: To provide an oraante rectifying demon* with 
t ractifyino function. 



CONSTITUTION; A glaae board 1 fe provided with a ootd 
electrode 2 thereon through a sputtering rnothod, etc. 
and a poiy^a-mwhy tthtop ho no byer » pflod up thereon 
through ©tectrotytic oxidation polyrnorixation. Than it 
is elacmcnemlcauy applied with a dedopina. treatment 
to form a WOh motecular conductive layer 3» a 
&-metr^l(Mp-meinylben^ film 
4 is deposited on tne layer 3 through a vacuum 
dopocrBon method, and lurther aluminum 19 
vBcuurrt-depoettad on the film 4 to form an electrode 5, 
and thereby an organic rectifying dement in reafizod 
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l.This document has been translated by computer. So the translation may not reflect the orisinai precisely. 
2:»»»" shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS . — — 




[Claim(s)] _ . , charactcrircd by carrying out the laminating of ^electron releasing group) permutation- 
fe^Sa^ conductor ingredient layer, or the met 

§E S^SrlaSTrecdfVina device according to claim 1 which Is the layer which a macromolecule conductor ingredient la] - 
SSfaS £,XS2£S condor ingredient Chosen from the group which consists of an organ* synthesis s , 

• meat, system Ingredient layer turn , into 

EE£ olJmeiJSS Sient chosen fromlhe group which consists of a menu, an alloy, a metallic OXlcte. metallic sulfide , 
an alloy oxide. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** chow* the word which can not be translated 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



t e- 



(Detailed Description of the Invention] 

[ma^L\rial Application] Oenerally the organic rectifying device of this invention Is widely applicable about an organic rcotifrinfe 
devioe with new this invention In the Industry to which electronics or optoelectronics relates as an electric rectifier, a transistor, « 
diode for rectification, a photodiode, a light emitting diode, or a switch. 

[Ascription of the Prior Art] The Scholiky barrier mold component which combined p-mold organic semiconductor and the sni; 
metal thin film of a work function as an organic rectifying device is known, and aluminum / metal free phthaJocyanine / combui 
Au, and aluminum / Polly 3-mcthy hhiophene / combination of Au Is studied. Although this invention persons developed the or£ 
hilayer mold optoelectric transducer and clarified the result as JP,5a-2g3M,A and JP.3-9 12G9.A were already shown, may were 
v^pproaohed by the need for development of a still more effective organic rectifying device. 

[0003] i 
fProblem(s) to be Solved by the Invention] Although this invention persons present the rectification which is the fault of a Prior irt, 
they look for the organic compound which reinforces rectification efficiently certainly paying attention to the point that It is low , 
eflectivencss, they repeat examination about the structure, and. subsequently came to complete composition and its property, anil this 
Invention that research i& developed and should ** carry out It at last this time also about application. j 
[0004] 

[Means for Solving the Problem] this invention persons - It was shown clearly that it has the organic rectification excellent m tt 9 
component which has the component to which the laminating of 5-(electron releasing group) permutation- 1 0~(arnlkyl or nuclear I 
substitution aralkyl>5, the 1 0-dlhydrophena2lne film (h is hereafter called the phenazine film for short), a macromolecule com \\ jctcr 
ingredient layer, or the metal system ingredient layer is carried out The macromolecule conductor ingredient layer said here is I layer 
which consists of at least one macromolecule conductor Ingredient chosen from the group which consists of an organic synthesi | . 
system ingredient, an organic pyrolysis system Ingredient, and a carbon system ingredient, and a metal system ingredient layer 1 1 a 
layer which consists of at least ono metal system ingredient chosen from the group which consists of a metal, an alloy, a m stall i | oxide, 
metallic sulfide, and an alloy oxide. m t ... „ lx . L 

[0005] The electron releasing group in 5-(clcctron releasing group) permutation- 10-(aralkyl or nuclear substitution oralkyl)-5 ax p 10- 
dihydrophenazlne (It Is hereafter called phenazine for short) An alkyl group, an aralkyi radical, the amino group, an alkylaminb radioal, 
a dialkylamino radical. They are the acylamlno radical, an alkyl ocylamlno radical, a pyrrolidinyl radical, a PEPUUJIRU radica fa 
morpholino radical, etc. as a typical thing They are a methyl group, an ethyl group, a propyl group, an isopropyl group, n-buty L Ian 
isobutyl radical, t-butyl, a cyclohexy 1 radical, a methylamlno radical, an acctylamino radical, the aralkyi radical shown In the | 

. "bllowlng. c , _ , „ , . . J 

V[0006] With IO-(aralkyl or nuclear substitution aralkyi) radical In phenazine, benzyl, a phcnylcthyl radical and p-alkyl benzyl J or 

' example, p-meihylbenzyl radical -) p-cthyl benzyl, p-alkoxy benzyl (for example, p-methoxy benzyl radical), p-amino benzyl .a nd p- 
(N-permutation amino) benzyl (for example, p-mcthylemino benzyl -) p-acetylamino benzyl, p-cyano benzyl, p-nhrobenzy) r i heal, p- 
fluoro benzyl, p-fluoro methylbenzyl radical, p-chloro benzyl, p-BUROMO benzyl, p-iodine benzyl, m-dialkyl benzyl (for cxi a nple, 3, 
5-dimethylbenzyl radical), m-dialkoxy benzyl (for example. 3 and 5-dimcthoxy benzyl -) m-diamlno benzyl, m-JI (N-permut t fon 
amino) benzyl, m-screw (trifluoromethyl) benzyl, m-dinitro benzyl, m-difluorobenzyl radical and o-JIKURO benzyl (for exai *le. 2 
and 3-dichloro benzyl -) There are 3, 4-dlchloro benzyl, m-dlchloro benzyl (for example, 2, 4-dichloro benzyl 3, 5-dichloro 1 >|nzyt), 
m-dibromo benzyl. m-diiodo benzyl, etc. in addition, the carbon atomic number of the alkyl group of the araQcvl radical combfUied at 
least with 10* of phenazine is I -4 pieces, and, as for them, it is needless to say thai you may branch also with the straight ohai 

* [0007] As long as this phenazine Is the above-mentioned compound, h may be Independent or two or more sorts of mixture isj sufficient 
as h. The spacer powder (plastics powder, silica powder, silicone rubber powder, etc.) as the antl-oxidam of an amount, UV sfa rilizer* 
proof, and a thickness control material may be added a little for long-term stabilization when such phenazlnes are used as the f m, and 
little content of the coloring matter (a coloring agent, charge of fluorescence) may be oarried out as check material ofmembnjr oris 

* thickness. » 

. [0008] Among macromolecule conductor ingredients, as an organic synthesis system ingredient Porypyrrole, a Polly 3-methy [ jrvVrole, 
Polly 3, 4-dimethyl pyrrole, Jht poly thiophene, Polly 3-memylthlophene. Polly 3. 4-dimethylmiophene, Polly p-FBNlN, 1 
polyacethylene, a Polly p-phcnylenc sulfide, Polly m-phenytene, Polly p-phenylene oxide, polish anoa cetyleno, Polypheny! ax nylene, 
a polyvinyl carbazole, the poly diacecylene. Conductive rubber and the resin which there are the poly pyridine. Pori (N-mctbyl pyrrole), 

» poly picoline, etc., and these can use doping either a non-doped object or an object, and contain these can also be used. j 
[0009] As an organic pyrolysis system Ingredient, conductive rubber and the resin which there are synthetic graphite, a conduc tive 
carbon fiber, pyrolysis poryimide, pyrolysis poryoxadlazole. pyrolysis poryolefine, a pyrolysis polyamide, a pyrolysis polyac^onitrilc; 
a pyrolysis polyvinyl chloride, pyrolysis polyvinyl alcohol, a pyrolysis cpoxy resin, pyrolysis phenol resin, pyrolysis bridge 1 
polysryrene, pyrolysis polyisocyanurate, a pyrolysis polypeptide, etc.. and these can use doping cither a non-doped object or 

■ and contain these can also be used among macromolecule conductor ingredients. 
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[00 11 ] as a metal system ingredient ■ 



meul (for example^^ palfadi^^nd ruokel -) Aluminum, an indiuft, 

dloye 

tiSnium alloy, a Magnesium alloy, a tin alloy 



1 L>'ir.»"^i7i»m clliem titanium allove (for example, a palladium alloy and an aluminum alloy such as a zirconium a ■ 

magnesium. calclum v ^ 

n oxide ~) What maT 

copper, antimony oxide, 



pre 



letal 



EZS' oxidization titanium, the tin oxide, a zinc oxide, oxidkaticj 

^"y oxioTa^iutn dioxide, etc by the dopant, and gave conductivity. Conductive rubber and die resm wh.cb ^ i 
2?MK5fid?S?«tam|*K *»ng which made the tatticcdcfect from an iron sulfide, a cobalt sulfide, a nickel sulfide, coppc 
Sfwfetc and gavrconducdvity), £ alloy oxide (the oxide of the above-mentioned alloy or mixture of the above-mentioned j I 

S^KB^ u^entntp^Ud between a maeromolecule conductor ingredient layer and a ""j*** 

Snduct^lSem layer or in between a maeromolecule conductor Ingredient layer and metal syatem ingredient 
mZ systTmSredlem layer and a metal system ingredient layer. Although one '""^e^^^^n^Sm^St fee 
that easiest thing, In order to strengthen effectiveness further, ft is desirable to make it the condition of for e^plc. a gian^nolw jule 
conductor ingredient layer, the phenazine film, a giant-molecule conductor ingnsd.ent layer, the phenazine film a metal system | 
ineredient UyZ etc. at a double layer or mulUlayer Structure. In this case, the maeromolecule conductor ingredient layer and ft* 
svitem incredient layer of**** exchange »»•••• being carried out are natural. j 
[0013] Ahbough it will be covered with a film If the above laminated material is further required after usually being prepared of 
subS«ireS. plastic, a film, a metal sheet, a ceramic plate, plastics cast etc.) and attach nj; a suitable eJe«rode section, adding 
on me^bjea. a laminating may be carried out among substrates. Therefore, the thickness oflhto laminated material may cher>g<| 
arbitration with the thickness of a substrate, the thickness of a maeromolecule conductor Ingrcdlent^r^or -fer ^^j"^? f» 
ystem ingredient layer. However, about the phenazine film, it is good to make it the thickness of 200.J000A by me mtmolayer 
^ereforeTahhough sum total thickness will Increase according to the count of multistory when multistory [ of the phenazine All U» 
carried out, it is desirable to take care so that thickness of each film may be made thin for the thickness of each phenazine film* thin 
the limits of 200-5000A and it may become about 200-2000A- In addition, thickness should warn to become homogeneity to thfc 

roouTone approach of the degrees is adopted as an »pproach of making the phenazine film of this invention foraiing- j 
fl i the aDoroach (3) of painting a vacuum deposition method or the sputtering method (2) solution (the cast method being inelup td), 
and drying _ die approach phenazine film which lays whet was film-ized beforehand (an inflatable flexible bag technique, the jw sting- 
up roeoiod, the electrostatic sticking method) may pattemias in the form planned according to the object, and may cany out etch jng 
clearance snd it is not only formed all over a laminating side, but may panemize a garbage selectively. ^ j i 

roots] A fundamental example of the structure of the organic rectifying device by this invention is explained. As shown in dr?w og_l. , 
the organic rectirying device is constituted by a substrate 1, the electrode 2 formed on the substrate I, the giant-molecule eonduc tar 
layer fformcd on the electrode 2. the phenazine film a formed on the giant-molecule conductor layer 3, end the electrode 5 for t jed on 
the phenazine film 4. 




trsnsparenrft p 14 ttt - - * --r— „ a . — , . 

oxide (Nesa membrane). Moreover, an electrode J can be formed by vapor-depositing gold, silver, copper, aluminum, or nlcke 
addition, when ueing especially as a monolayer mold, the maeromolecule conductor layer 3 can be omitted- ; 
[00 1 71 Although h changes with classes of electrode 2 formed on a substrate I, when using aluminum as one electrode, ae for tfi > 
fabrication sequence of an organic rectifying device, it Is desirable to make the phenazine film of mis invention on an ahmunum 
Jectrode by approaches, such as a vacuum deposition method, the applying method, the cast method, and a spm coat method, ^ dto 
* carry out the laminating of the maeromolecule conductor layer on H first And what is necessary is just to cany out vacuum dcp< smon 
of the counter electrodes, such as a golden electrode, on it former if needed. , 
[00 1 81 In using the substrate which, on the other hand, has the transparent electrode formed by the SUPPATA Ling s method < U M IDT 
example, a golden electrode, after carrying out the lamiliaiing of the maeromolecule conductor layer by an electrolytic oxidatfc 1 1 
polymerization method etc. on a golden electrode and carrying out undoptng processing to an electrical machinery chemistry til get, it 
Is convenient on it to carry out the laminating of the phenazine film with vacuum deposition etc Furthermore, what » neoessapj is just 
to cany out vacuum deposition of the electrodes, such ax aluminum, If needed. 

[Function] in the organic rectifying device of this invention, effective rectification is performed, for example in the Interface bpjricr of 
a giant-molecule conductor layer and the phenazine film. Furthermore, since rectification was performed also in the Inter&ce 61 the 
phenazine Him and a metal system Ingredient layer, the component which has the rectification excellent conventionally farther! I jian a 
well-known organic rectifying davlce could be built. I 
[0020] By electrical>rjotential^irTerence impression of hard flow, although transport of the charge which croeeen impregnation ar* 
charge and both layers by electrical-potenHal^rTerence impression of the forward direction according to the electric potential a radiant 
which the barrier of a shot key mold or a heterojuncdon mold was formed, and was spontaneously formed in Ae int erface of ajyant^ 
molecule conductor layer and the phenazine film arises in the organic rectifying device of this Invention, in order to oppose enj cjcctnc 
potential gradient a current does not flow but functions as diode. Moreover, by optical exposure, separation of a charge arises f 
interface and transport of a charge arises in accordance with an electric potential gradient Therefore, by covering a load and 
connecting too hastily externally between the two electrodes of an organic rectifying device, a photocurrent u acquired and it \ Actions 
eho as a photodlode. You can make H function also as light emitting diode using emitting light, in case the charge furthermore >oured 
in by clectrical-potentiai-differenee impression of the forward direction recombincs with the reverse charge m bulk. 
[0021] 

[Example] About the organic rectirying device of this invention, although experimented In a large number, the example of 
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representation extracted from the inside of it explains the manufacture approach and ts en^e performance. In addrao^tfus inv Upn 
of h^ox being v**t limits only to the following example* and b interpreted Ih j natunU, and to thing which do not deviate from th ! 
meaning and pneuma of this invention and for which it restriro. and an embodiment can be changad and carried out to aibtoaoo i 

100221 an examole 1 - first, the golden electrode was vapor-depositcd by die spanor on the glass substrate, and Polly 3- j 
mcthylthiophene (it is hereafter called PMeT for short) was produced by the electrolytic oxidation polymertaaxion on «. Subseque lUy. 
alter carrytaE out undoplng processing of this PMeT film at an electrical machinery chemistry target, the laminating of 5-m«hyl ■ 0-<p- 
mediyftaruyD-3 and the KHlihydiophenazine film (h calls for short Following MMDP) was earned out wnh the vacuum deposi t bn 
method, me last - a It top - aluminum - vecuum deposition - carrying out - Au/PMeT/MMDP/Wuminum - the sandwiches cdl bf 
structure was manufactured. 

[00231 It impressed changing direct-current applied voltage to thb sandwiches eel continuously under dark, and the currcm-voU K e 
curve was investigated. Qrawing 2 and drawing 3 are graphs which show the current change at the time of changing dired-curre a 
applied voltage continuously. Consequently, it was checked that the stable rectification from which the time of impressing a for v ird 
electrical potential difference to a golden electrode side serves as the forward direction occurs. The current value when the cum r I 
value when Impressing the electrical potential difference of +dV to a golden electrode Impresses the«lectrical potential differen > i of 
+14.0mA and -4V was die rectification ratio 120000 in -0. 1 17microA (refer to drawing ? ). Moreover. In the applied voltage of * *2V, 
H was the rectification ratio 18000 In the current value of + 1.05mA and -0.058microA, respectively (refer to drawJnfi 3 ). j # 

[0024] Next, when light was irradiated at thb component, the golden electrode side produced photoctectromotivc tbrce in the di n [cnon 
used as forward. At this time, change of the photocurrcnt at the time of changing the wavelength of light to irradiate was meaSUi t d, 
Drawing 4 is the graph of the action spectrum In which the relation of a light wave Icrigtn-photocurrent is shown. From this grail 
when an optical exposure U carried out from a golden electrode side, since [ of the absorption maximum of (-) and PMeT ] a 
photocurrcnt value serves as the minimum by the way, the screen effect by PMeT is shown, and h turns out that an activity side 
interface of a golden electrode end a PMeT layer but the back of a PMeT layer. Moreover, since a photocurrcnt value serves 
^maximum (O) and near the skin of absorption of MMDP when an optical exposure is carried out from an aluminum el ectrod e s 



screen 



tun ^wj niiu aivufr w* v« — — i - — — — ~ — — ~ ~r - r » 

effect by MMDP is shown, and it turns out that a main activity eide is the back of a MMDP layer, l-e^ the interface of VI a tT 



■i. 



not 
i Is the 
c L the 



nurn 



and MMDP. in addition, since the monolayer mold component which sandwiched only MMDP with a golden electrode and alu t 
carries out rectification and a photo-elecTrlC-translation operation in a bi layer mold component and this direction, the Interface c t 
aluminum and MMDP is also known by functioning as an activity side. | 
[0025] in example 2 example 1 instead of MMDP 5-methy I- 1 0-Cp-merhoxybenzy l>5, 1 0-dihydrophcnaxine 5-methyl-(h©reaftetf jailed 
MMODP for short>10*(p-cyano benzyl)-5, 1 0-d ihy drophenazine The same sandwiches eel was manufactured using (it being he ft U$er 
called MCDP for short) or 5-mcthy 1- 1 0-(rT.-dinhro benzyl)- 5, and 1 0-dlhy drophenazine (It Is hereafter called MDNDP for ahorij) When 
impressed changing direct-current applied voltage to these sandwiches eels continuously under dark, a Current change similar to 
drawing 2 was shown, and it was checked that the same rectification occurs. A rectification ratio is the component Which used I 
MMODP, and is 1200 (**4v) with 10000 (**4v) and the component using MDNDP in the component using 12000 (**2v) and WCDP. 
and h turned out that it has the rectification which was excellent in all. I H 

[0026] In example 3 example 1, rectification remarkable also in **** which used other maofomolecule conductor ingredient UnV jrs was 
accepted instead of the PMeT layer The name and rectification ratio (++2V) of the layer ingredient were as follows. That is, the are 
poly pyrrole (rectification ratio 16000), Polly 3, 4-djmethyl pyrrole (rectification ratio 18000), Pori p-phcnylcnc (rectification nit o 
13000). the pub thiophene (rectification ratio 1200). poryacethylene (rectification ratio 1000)* polish anoa cctylcoe (rectified*, ratio 
2000). a polyvinyl carbazole (rectification ratio 1 000), pyrolysls polyimide (rectification ratio 8000), a pyrolysls r^ryacrylordtra : 
(rectification ratio 5000X and graphite (rectification ratio 6000). Moreover, when a metal system ingredient was used similarly' fpe 
result of an indium (rectification ratio 12000), aluminum magnesium (rectification ratio 15000), a zinc chloride doping alumina 
oxide (rectification ratio dOOO), antimony-pentachloride doping tin oxide (rectification ratio 14000), and conductive copper suljr 
^ ^ ect i flceti on ratio 1 0000) was obtained. 
(0027] 

(Effect of the Invention] Since the organic rectifying device of this invention rectified efficiently using both interface barriers 1 
example, the interface barrier of a giant-molecule conductor ingredient layer and the phenazine film, the phenazinc film, and a 
system ingredient layer, it became possible [ making die component which gives the rectification ratio excellent conventional.; 
than a well-known organic rectifying device J. Moreover, since die electron and electron hole which photocharge separation \ 
performed using this barrier, consequently were separated are mutually conveyed to an opposite direction, it functions also ai 
optoelectric transducer. Furthermore, while the charge poured in by electrical-potcntial-difference impression moves in accords 
with the electric potential gradient of a barrier in the Inside of bulk. It functions also as electroluraineecence devices using recojc 
with a reverse charge and emitting light. Therefore, it is sure that the predominance of the application in the industrial world of 
Invention is a greatest object. 
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TECHNICAL FIELD 




fi«H„crriai Annlirmionl Generally the oreanic rectifying device of this Invention Is widely applicable about an organic rectifying 

?r optoelecrronlcs relates as an electric rectifier, a transistor, 

diode for rectification, a phoiodiodc. a lijht emitting diode, or a switch. 
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PRIOR ART 



rDCSCrlDtfon of the Prior Art] The Schottky barrier mold component which combined p-mold organic semiconductor and the sm 
mmlSbifllm of a f Jction as en organic rectifying device Is known, and aluminum / metal free phthalooyanioa / combin * 
Xu^dSSrun combination of Au is studied. Although this invention persona developed the org^ie 

wSy^ mo^ and clarified the result as JP,59-283SS,A and JP.3-91269.A were already shown, they were 

approached by the need for development of a still more effective organic rectifying device. 
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EFFECT OF THE INVENTION 



reflect of die Invention] Since the organic rectifying device of this invention rectified efficiently using both interface barriers oi i pr 
example, the Interface barrier of a giant-molecule conductor ingredient layer and the phenaxine film, the phenazine film, and a 1 1 tol 
system ingredient layer, it became possible [ making the component which gives the rectifiowioni^o excellent conventionally f |nhe 
chan a well-known organic rectifying device ]. Moreover, since the electron and electron hole which photocharge separation waf i 
Derformcd using this barrier, consequently were separated are mutually conveyed to an opposite direction, it functions also asan , 
ODtoelecxric Transducer. Furthermore, while the charge poured in by electric^-potential^ftcrcncc impression moves ui aooorda a per 
with the electric potential gradient of a barrier in the inside of bulk, it functions also as electroluminescence devices using recoj l «nmg 
with a reverse charge and emitting light Therefore, it is sure that the predominance of the application In the Industrial world of tyis 
invention Is a greatest object. 
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TECHNICAL PROBLEM 




[ProblcmCs) to be Solved by the Invention] Although this Invention persons present the rectification which is the fault of a Prior 
they look for the organic compound which reinforces rectification efficiently certainly paying attention to the point that it is low 
effectiveness, they repeat examination about the structure, and, subsequently came to complete composition and Ha property, an 
invention that research Is developed and should ** cany out it at last this time also about application. 
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MEANS 



[Means for Solving the Problem] this invention persons - it w« shown clearly that it has the ^^^tZ^7lcT e S 
"~ lu.Vhhas th. comnonem xo which the laminating of 5-(electron releasing group) permutation- 1 0-(nralkyl or nuclear 
SXHtSriin. flbn SSSLii celled the ph^naztoa fecr 
hgSdieni byer>^e metal system Ingredient layer is carried out. The mf^remoleoule ^^^f^^^^^t ft" 
wSTcmwbts of at least one macromolecule conductor ingredient chosen from th^up which "^^.^J"^ J L 
maSSiiaa. an organic pyrolysis system ingredient, and a carton system ingredient, and a metal system •"B^JW 
tey^^McKS^oWcast^no metal system ingredient chosen from the group which consists of a metal, an alloy, a metallic jox.de, 

mmrSS^SSlS^ i« S-Cclcctmn releasing group) permutation- 1 (Karaftyl or nuclear portion -dkyl>5 a 1 1 JO- 
SKhtna^h u'Se^Sled phcoazinc for sh«§ An alkyl group, an aralkyl^ dte^no f°g£jg°W ' \* e * 
Htelkytamino radical, They are me acylamlno radical an alkyl acylamino radical, a pyrrolldinyl radli^ a PEPO^mU rad^l a 
'^pbolino radical, ate. « a typical thing They are a methyl group, an ethyl group, a propyl group, ^"f^'B^**^ P 
!Xyl radical, t-butyl a cyclohexyl radical, a meihylamiDO radical, an acetylammo radical, the oralkyl radical shown m tbe 

ESooSwiul KKaraDcyl or nuclear substitution sralkyO radical In phenazine, benzyl a phenylemyl radical end p-alfcyl banzyM^r^ 
^olTD^^ylSl radical -) p-cthyl benzyl, p-alkoxy benzyl (for example, p-methoxybenzyl radical) p-aminobcncyl , d p- 

auorobewyl, p-nuoro methylbenzyl radical, p-cbloro benzyl, p-BUROMO benzyl, p-iodine benzyl, m-dialkyl bea^l ^ £te, 3, 
sXe^miyl radical), m-dStoxy benzyl (tor example. 3 and S-dunc^xy benzyl _) m-diami™ te^l K 2 

^no-lbcnzvl m-screw ftrifluoremethyl) benzyl, m-dfaltro benzyl, m-difiuorobcnzyl radical, and o-JIKURO benzyl (for exan i) Ie, 2 
^ 3-dSo^.' b^nr^) Ther^S, Zdichta/o benzyl, m-dlchloro benzyl (for example, 2 4-dichloro benzyl 3, 5 /^fe 
mi£remo b«JKdHodo benzyl, etc. In addition, the carbon atomic number of the alkyl ^"P"*^' £,rf * 
SsanwiA l^ofphenazinc is 1-4 pieces, and. as for them, It is needless to say mat you may branch also with tibe straight ehaidJ 
5^ As onfaSXnazinc £ the above-mentioned compound, it may be Independent or two or more sorts of "jf^jf^f 
EltetS powder (plastics powder, silica powder, silicone rubber powder, etc.) as the antioxidant of an amount. l)V«j texx~ 
^of^^lSccrLl ma»rial may be added a Ihtle for long-tenn stabilization when ^fj* 8 ^^^"*Lf ft dnd 
tola content of the coloring matter (a coloring agent, charge of fluorescence) may be carried out as check material of membra * N? 

SsiArnong macromolecule conductor ingredients, as an organic synthesis system mgrcdicnt Pohrpynole a P»{^3-rn«*y> I 
PolK i i^dtefcthyl pyrrole. The poly thiophene, Polly 3-memylthiophene. Polly 3. 4-dunethylthiophene, Polly p-PENlN. . 
^fy^S^i^p^l^mL, Polly m^enyleie, Polly p-phenylene oxide, polish ^^'^^ fe* 
• ' ££a^^z«ta»le. 1 fceroly (Uacetylene, Conductiw nibber and the resin which there are the poly pyridine Pon (N-mctby ferrrole), 
S^^T^md^cm usedopiri cither a non-doped object or an object, and contain these can also be used. f 
Wi^S^p^Ts^mSdicnt, conductiyVrubb J er and tee resin which there are synthetic graphta. a contto a kc 
carta! fiber? v^^o^lgpyrolyZis polyoxadiazoic. pyrolysis polyolefine, a pyrolysis polyamide, a ,pyre£sb pidtrile, 
a^lysb poVM cbToride.pyr^fysU polyvinyl alcohol, a pyrolysis epoxy resin, pyroWsispWl resin, P^^fS** 
pKyram^yrelysfa polyiso^nurate, apyrolysis polypeptide, etc.. and these can use doping crther a non-doped object or a n object, 
and contain these can also be used among macromolecule conductor Ingredients. , . . 

Xoi As acartran system ingredient, conductive rubber and the resin which there are graphite, glass carbon, fon^Wack, I 
KETCHIENW^c. accSenebUck. petroleum pitch carbide, ooal-tar pitch carbide, etc.. andrtese can use doping cither a non- toped 
object or an object, and contain these can also be used among giant-molecule conductor ingredients . Im . L lWn 

[0011] as a meteUystem ingredient - a metal (tor example, gold, silver, platinum, paltedium, and nickel -) Alurnlmn^an ta 1 am. 
magnesium, t^ciuCTicon^anium, alloys (tor example, a palladium alloy end an aluminum aHpy -X ™£ a, a '^Jm» M 
SunTaUoy, a Magnesium alloy, a tin alloy, an Indium alloy, a regulus meteJ. a metallic oxide (for ™^ 
malum OXtdZ and siKcon oxide -) What made the lattice detect (rem oxidization itnan, the xm «~^^^ < ^^9P? 
copp». mtimony oxide, a zirconium dioxide, etc. by the dopam, and gave conductive Condncdve nittber and Ac restawh, 
^ P Sl!c sulfide (for example, thing which made the latti^defect from an iron suWde. a ^*^»^f^f^ 
sulfide, etc., and gave conductivuy). an alloy oxide (tea oxide of the above-mentioned alloy or mixture of the abovc-mcntic 

metallic oxide), etc.. and contain these can also be used. , _ . . . . , „ 

r00I2l The phraazine film said to this Invention is prepared between a macromolecule conductor ingrechenx layer and a 
conductor ingredient layer or in between a macromolecule conductor ingredient layer and m-ml system mgredient layers or ■ 
S system -mgrndieni layer and a metal system Ingredient layer. Although one ammetmg of on. of these c^bmation ISS 
mat easiest thing, in order to strengthen effectiveness further, It Is desirable to make it me condition of for example, agiant-i 
conductor ingredient layer, the phenazine film, a giant-molecule conductor Ingredient ^'^^™^J^,^^ y ° 
ingredient layer, etc. at a double layer or multilayer structure. In tins case, the macromolecule conductor mgredient layer an 
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S2 olastL a film, a metal sheet, * ceramic plate, plasties cast, etc) and attaching a salable electrode section, dep 
JSSSTu£S B mVU •«« ouTamong substrates. Therefore, the thickness of thi* laminated material may charge 
^imrinnwim mTmSaTrfa substrate, the thickness of a roaeroraolecule conductor ingredient layer, or the thickness of a m 
^rS^Ka^S^. iKTSe phenazine film, it is good to make It the thickness of 200-500^ by to j . 
Th^ore^Laimwn total thickness will increase according to the count of mulunory when multistory [ of me pbcnazmcfil i Hjs 
^^XXSotatikt care so that thickness of each film may be made thin for the thickness of each phenazine fltar «f I piin 
o^Site of 2W)!soSa lad it may become about 200-2000A. in addition, thicks** should warn to become homogene.ty to thd ! 



on 



tin 



tOOMlOnc approach of the degrees is adopted as an approach of making the imwanac film rfftu tarnation fbraing. lJU 
riVrhe anwoachm of DeimtaTa vacuum deposition method or the sputtering method (2) sohmon (the cost method being menu * d), 
and^inT^ ^ff^^^^ *V wtat was flta -^ d beft)rehand <» i«>fl»teblo flexible bag technique, the p . ^hg- 
up mlmod. mHle^o^cricklng method) may partemize in me form planned according to me object, and may carry out etc! J »g 
clearance and tt Is not only formed all over a laminating side, but may patteroizs a garbage selectively. ; 
[00151 A fundamental example of the structure of the organic rectifying device by this taventton la explained. As Showi i hv torid M-l . 
me organic rectifying device is constituted by a substrate 1, the electrode 2 formed on the substrate 1, the ghmt-molecule ^condu A 
layer Tfonned on the electrode 2. the phenazine film 4 formed on the giant-molecule conductor layer 3, and the electrode 5 forth. £ 

SfoT^Smc^kctrode 2 prepared on a substrate 1, It Is desirable in laboratory to make it the transparent electrode which co> Bred 
me whole surface of a substrate 1 substantially. A transparent electrode can be formed on the substrates 1, sucheso glass plate t j 
transparence plastics sheet, or a film, by vapor-depositing gold, silver, aluminum, an indium. Indium tin oxide (TTO film), end thk 
«!deCNesa membrane). Moreover, an electrode 5 can be formed by vapor-deposittng gold, silver, copper; aluminum, or mckeU In : 
— addition, when using especially as a monolayer mold, the macromolecule conductor layer 3 can be omitted. JL 
[00171 Although it changes with classes of electrode 2 formed on a substrate 1, when using aluminum as one electrode, as for flu* 
fabrication sequence of an organic rectifying device. It is desirable to make the phenazine film oftlus invention on an alumtaua » 
electrode by approaches, such as a vacuum deposition method, tbe applying method, the cast method, and a spin coot method, t r tt to 
cany out the laminating of the macromolecule conductor layer on It first. And what is necessary b just to carry out vacuum de|jc sition 
of the counter electrodes, such as a golden electrode, on it further if needed. . . 

[00 1 8] ID using the substrate which, on the other hand, has the transparent electrode formed by the SUPPATA Ling s method etc j, for 
example, a golden electrode, after carrying out foe laminating of the macromolecule conductor layer by an electrolytic oxldatio i [ 
polymerization method etc. on a golden electrode and carrying out un doping processing to an electrical machinery chemistry o r jet, it 
Is convenient on it to cany out the laminating of the phenazine film with vacuum deposition etc. Furthermore, what is neeeecatp is just 
to cany cut vacuum deposition of the electrodes, such as aluminum, if needed. 

[Translation done.] 
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OPERATION 




[Function] In the organic rectifying device of this invention, effective rectification ilt performed^ Jbr example ^J^^^^ of 
a gTant-mole^e conductor layer and the phco*rine film. Furthermore^ sbce rerffleationwas performed also ^toerfoce 
pbenazine film and a metal system Ingredient layer, the component which has the rectification excellent conveotlonalry farther 

well-known organic rectifying device could be built. 

r0020l By electrical-potential-dirrerence impression of hard flow, although transport of the charge which crosses impregnation 
charge and bom layers by electrical-rxyterrUal^lft^nce Impression of the forward direction according to the eleetno potential | 
which die barrier of a shot key mold or a heterojunction mold was fbrmed and was spontaneously formed in the interface of a 
molecule conductor layer and the phenazine film arises in the organic rectifying device of this Invention, in order to oppose an 
notenrial gradient, a current does not flow but functions as diode. Moreover, by optical exposure, separation of a charge arises 
ffiace and transport of a charge orUcs in accordance with an eleoiric pyemia! gradient Therefore, by covering a load and 
connecting too hastily externally between the two electrodes of an organic rectifying ^devi ce, photc^urrent u aco^and to flm pons 
also as a photodiode. You can make it function also as light emittmg diode using emitting light, m case the charge Jurmerroore ^ured 
in by electrical-potenUalKiirTerence impression of the forward direction rccombines with the reveree charge in bulk. 
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EXAMPLE 



[Example] About the organic rectifying device of this invention, although experimented in a large number, the example of 
representation extracted from the inside of it explains the manufacture approach and hs engine performance. In addition, this indention 
of it not being what limits only to the following examples and is interpreted is natural, and lis Thing Which do not deviate from < 
meaning and pneuma of this invention and for which it restricts, and an embodiment can be changed and carried out to arbftrapjbn is 
natural. 

[OQZZ] an example 1 — first, the golden electrode was vapor-deposhed by the spatter on the glass substrate, and Polly 3- 
methylthiophene (it Is hereafter called PMeT for short) was produced by the electrolytic oxidation polymerization on it SubcMiemly, 
alter carrying out undoping processing of this PMeT film at an electrical machinery chemistry target, the laminating of 5-meti v fl-;10-(p« 
memylbenzyl>5 and the 1 0-dlhydrophenazine film (tt calls for short Following MMDP) wee carried out with the vacuum deposition 
method, the last - a it top - aluminum - vacuum deposition - carrying out - Au/PMcT/MMDP/aruminum - the sandwiches f el of 
structure was manufactured. 

[0023] It impressed changing direct-current applied voltage to mis sandwiches eel continuously under dark, and the current-vtjta^e 
curve was investigated. Drawin g 2 and d raw j ng 3 are graphs which show the current change at the time of changing dlrect-CU 1 ait 
applied voltage continuously. Consequently, it was checked that the stable rectification from which the time of impressing a i a [ward 
electrical potential difference to a golden electrode side serves as the forward direction occurs. The current value when the cuHbnt 
value when impressing the electrical potential difference of+4V to a golden electrode impresses the electrical potential differ » ice of 
+ 14.0mA and -4V was the rectification ratio 120000 in -0.1 17mlcroA (reter to drawing 2 ). Moreover, in the applied voltage b •'•2V, 
it was the rectification ratio 18000 in the current value of + 1 .03mA and -0.058microA t respectively (refer to drawing 3 ). 
[0024] Next, when light was irradiated at this component, the golden electrode side produced photoelecrromotivc force in the < Erection 
used as forward. At this time, change of the photocurrent at the time of changing the wavelength of light to irradiate was mea P frejd, 
Qfiawjng_4 is die graph of the action spectrum in whioh the relation of a light wave length-photocurrent is shown. From this g n jph, 
when an optical exposure is carried out from a golden electrode Bide, since [ of the absorption maximum of (-) and PMeT ] a 
photocurrent value serves as the minimum by the way, the screen effect by PMeT is shown, and it turns out mat an activity si 1 Us not 
the interface of a golden electrode and a PMeT layer but the back of a PMeT layer. Moreover, smce a photocurrent value sen < p as the 
maximum (O) and near the skin of absorption of MMDP when an optical exposure is carried out from an aluminum clcctrod* tide, the 
screen effect by MMDP is shown, and it turns out that a mam activity side is the back of a MMDP layer, Le., the interface of F fifcT 
and MMDP. In addition, since the monolayer mold component which sandwiched only MMDP with a golden electrode and 1 1 ininuxn 
carries out rectification and a photc^eetric-trans lation operation in a bBayer mold component and this direction, the interfac i of 
aluminum and MMDP is also known by functioning as an activity side. 
[0023] In example 2 example 1 instead of MMDP 5-mcmyMO-<p-methoxybenzyl)-5 f lO^yoVophenazine 5-methyl^herftafWir called 
MMODP for short) 10-(p-cyano benzyl>3, lO-dihydrophenaxine The same sandwiches eel was manufactured using (ft being hereafter 
called MCDP for short) or 5-rriemyI-lO-Cm-dinhro benzyl>5, and lO-dihydropfaenazine (h is hereafter called MDNDP for si 
impressed changing direct-current applied voltage to these sandwiches eels continuously under dark, a current change siroil 
drawing 2 was shown, and it was checked that the same rectification occurs. A rectification ratio Is the component which l 
MMODP, and is 1200 (*Mv) with 1 0000 (• Mv) and the component using MDNDP In the component using 12000 (**2y)j 
and it turned out that H has the rectification which was excellent in alL 

[0026] In example 3 example 1, rectification remarkable also in +*** which used other macromolecule conductor ingredient b 
arretted instead of die PMeT layer. The name and rectification ratio (**2V) of the layer ingredient were as follows. That J 
pory pyrrole (rectification ratio idOOOX Polly 3. 4-dimethyl pyrrole (rectification ratio 18000), Fori p-phenylene (recti fio 

15000), the poly thiophene (rectification ratio 1200), polyacethylene (rectification ratio 1000), polish anon cctylcnc (rcotif , . 

2000), a pory vinyl carbazole (rectification ratio 1 000), pyrolysis polylmide (rectification ratio 8000X a pyrolysis polyacrylonfa file 
(rectification ratio 5000), and graph he (rectification ratio 6000). Moreover, when a metal system ingredient was used Slmllarfo L the 
result of an indium (rectification ratio 12000), aluminum magnesium (rectification ratio 15000), a zinc chloride doping almnb um 
oxide (rectification ratio 4000), antimony-pentechtoride doping tin oxide (rectification ratio 14000), and conductive copper spjjfide 
(rectlficarion ratio 10000) was obtained. 
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DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing I] It is the sectional view showing one example of the organic rectifying device of this Invention. 
• [Drawing 2] It is the graph which shows die current-voltage characteristic of the organic rectifying device of mis invention. 
{Drawing, 3] It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invention. 
{Drawing 41 It Is the graph which shows the absorption spectrum of the photocurrent action spectrum of the organic rectifying 
of this invention, PMeT, and MMDP* 
{Description of Notations] 

1 Substrate 

2 Electrode 

3 Macromolecule Conductor Layer 

4 Phcnazinc Film 

5 Electrode 
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